The northwest-southeast trending xenolith-bearing dike intrudes the Xigaze flysch, 20 km 76 west of Ngamring in southern Tibet (29°19'50.05 '', 87°0'39.17''; Fig. 1b) . It is andesitic (SiO 2 77 = 56.1 wt%) and ultrapotassic (K 2 O/Na 2 O = 7.7; K 2 O = 5.7 wt%) with a high concentration 78 of incompatible trace elements (e.g. Rb = 340 ppm). Petrographically, biotite and potassium 79 feldspar phenocrysts are set in a microcrystalline matrix of potassium feldspar, biotite, quartz, 80 titaniferous magnetite and glass. The entrained xenoliths range in size from 5-100 mm, 81 including diopside marble, quartzite, felsic and mafic granulite plus ultramafic xenoliths. The 82 felsic granulites consist of quartz + plagioclase + potassium feldspar + garnet + rutile + 83 apatite + zircon ± biotite, whereas the mafic granulites comprise plagioclase + clinopyroxene 84 + garnet + quartz + amphibole + rutile + apatite ± biotite ± zircon. The ultramafic xenoliths 85 consist of clinopyroxene + garnet + amphibole + biotite + titanite + rutile + apatite ± 86 plagioclase ± pyrite ± zircon. In addition, a rare micaceous xenolith dominated by biotite with 87 trace amounts of garnet, rutile, apatite, zircon and monazite was also found. at the National Taiwan University. Mineral separates were extracted from the sample by 149 handpicking and subsequently irradiated together with the LP-6 biotite standards (Odin et al.
were totally fused using double-vacuum resistant furnace and samples were incrementally 152 heated using a US LASER Nd-YAG laser operated in a continuous mode by changing laser 153 output energy. The gas was analyzed by a VG 3600 mass spectrometer. Detailed analytical 154 procedures are given by Lo et al. (2002) . The analytical results are given in Table 4 age of 12.7 ± 0.1 (1σ) Ma with mean square of weighted deviates (MSWD) = 1.6 (Fig. 3a) . 157
158
In-situ U-(Th-)Pb laser ablation MC-ICP-MS dating of zircons and monazites in polished 159 thin sections were performed on three of the xenoliths at the NERC Isotope Geosciences 160
Laboratory using Nu-Plasma HR and Thermo-Elemental Axiom MC-ICP-MS. The grains 161 were ablated using a New Wave Research UP193SS Nd:YAG laser ablation system, using 162 20-or 35-μm-diameter spot or 20-μm-wide line raster, depending on the size of the crystal. 163
Measurement procedures were conducted following Horstwood et al. (2003) with that for 164 monazite modified to include an additional magnet jump to allow collection of 232 Th. 165
Hardware parameters for the Nu Plasma illustrating collection of U-Pb data are detailed in 166 Simonetti et al. (2005) . The collected data were reduced and errors propagated using an in-167 house spreadsheet calculation package. In contrast, however, a suite of xenoliths described from a 3 Ma old ultrapotassic dyke in the 238 northern Qiangtang terrane of north-central Tibet (Hacker et al. 2000) show that the lower 239 crust there is occupied by anhydrous meta-sedimentary granulite facies rocks that 240 equilibrated at 800-1100 °C on a hot geotherm at depths of 30-50 km (Hacker et al. 2000) . 241
Still further north, mafic granulitic xenoliths that attained peak metamorphic conditions of 242 1000-1100 °C at depths of 50-60 km have also been recovered from 0.5 Ma shoshonitic lavas 243 in the northern Songpan-Ganze terrane (Jolivet et al. 2003) . In summary, the xenoliths of 244 southern Tibet coupled with other lower crustal xenolith information described above support 245 a two-part crustal structure model for Tibet and the Pamir (Schwab et al. 2004; Hacker et al. 246 2005) . A crystalline basement extends from the southern Lhasa terrane to the southern 247
Qiantang terrane with a possible western extension to the Pamir. Beyond this zone, the lower 248 crust is occupied mainly by meta-sedimentary rocks at least up to the northern Qiangtang 249 terrane. = isotope ratio of argon extracted from irradiated unknown. Date (Ma) = the date calculated using the following decay constants: λ ε = 0.581x10 -10 yr -1 ; λ β = 4.962x10 -10 yr -1 ; λ = 5.543 x 10 -10 yr -1 ; 40 K/K = 0.01167 atom % (Steiger and Jäger, 1977) . The quoted error is one standard deviation and does not include the error in the standard error, or the error in the interference corrections. Sample  158a  158a  158f  158f  158f  158f  158f  158g  158g  158g  158m  158m  158m  158m  158m  158o  158o  158o  158p  158p  158p 
